The NADPH-dependent oxidase of phagocytes.
Polymorphonuclear leukocytes (PMNs) represent a prominent cellular element in the innate immune system, serving to ingest exogenous particles and microbes and to kill phagocytosed microorganisms. The microbicidal activity of PMNs depends on the interactions of a broad array of potent systems, including relatively stable degradative proteins as well as labile reactive radicals. These systems can be categorized as oxygen-dependent and nonoxidative mechanisms, although the physiologically relative activity depends on the precisely orchestrated interplay between both systems. The enzyme complex responsible for the activity of the oxygen-dependent system is the respiratory burst oxidase and its important contribution to host defense is best illustrated by the frequent and severe infections seen in individuals whose PMNs lack oxidase activity, namely patients with chronic granulomatous disease (CGD). Multiple elements comprise the oxygen-dependent system, and significant advances have been made in the past decade in understanding the protein components of the respiratory burst oxidase, their subcellular distribution in resting PMNs, and their agonist-dependent assembly into a functional system at phagosomal and plasma membranes. In parallel, substantial insights into the molecular bases of CGD have likewise been made. Nonetheless there remain significant gaps in our understanding of the precise functional contributions of particular components of the system, the molecular mechanisms that regulate their coordinated assembly, and the role of related proteins in nonphagocytic cells.